Synopsis.-Schroedinger has recently published a new quantum condition in form of a variation principle. This leads to a differential equation for a certain function analogous to the Hamilton-Jacobi, S, which possesses relatively simple solutions for certain discrete values of the energy constant. Schroedinger has shown that in the case of hydrogen, these discrete values are those of the Bohr levels, provided that the single arbitrary constant of his theory (which must be introduced because of dimensional considerations) is given the value h/27r.
The Solution of the Problem.-The Lanezos' quantum theory requires a set of orthogonal functions, by means of which the matrices of Born and Jordan2 are to be determined. Thus far, no problems have been solved by means of this theory, primarily because the determination of the orthogonal functions has been impossible.
Schroedinger3 has published a quantum principle which leads directly to a set of orthogonal functions. The purpose of this paper is to show that if these are interpreted as the functions entering into the Lanczos theory, the matrices of the Born-Jordan theory are readily obtained.
We limit ourselves, for brevity, to the problem of the simple oscillator. The Hamilton-Jacobi equation for this problem is 
where d__ df
The solution of these equations leads, in general, to infinite power series in u, but provided that 27rW 1 .
---= positive integer hw 2 or W=m + 1 h the solutions are finite polynomials. We now seek for those solutions of (3) Pf(x) = f P(xt) f()dt. (13) The problem is to determine the functions P(4), etc.
The essential mathematical point of this paper is to show that the condition (12) may be replaced by the requirements These equations have an important interpretation which cannot be explained without an involved discussion of the operator calculus, which must be postponed until another paper.
If we expand D(xt), X(xt), etc., in terms of #j(x) and 41k(t), which is, in general, possible because of (7), we should obtain double infinite series of form:
The coefficients of these series will be shown to be the matrices of the BornJordan calculus. The last of (14) Pn+l, n = iWXn+l, n (19) Pn-1, n = icS XX_1, X.
Since these matrices are identical with those obtained as the solution of (11) and (12), using the matrix calculus, it is obvious that the conditions (12) are satisfied, as may also be verified by substitution. This was the mathematical result which we set out to obtain. The generalization of this method of solving problems in the Born-Jordan matrix calculus, and a discussion of its significance will shortly be published elsewhere. An Physik, 79, 361 (1926) .
